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[Patent Attorney] 

[Name] 

Takeshi Kenjiro (2 others ) 

(57) [Abstract] 
[Objective] 

resistor which is superior in moisture resistance is offered. 
[Constitution] 

polymer or other like from polymer * tetra cyclododecene 
derivative from polymer v norbornene derivative from for 
example tricyclo decene derivative, monocycle orit used 
polymer which is formed with cyclic hydrocarbon which 
possesses the polycycle in unit child structure which is 
repeated as binder it makes feature. 

[Claim(s)] 
[Claim 1] 

resistor Q which monocycle or uses polymer which is formed 
with the cyclic hydrocarbon which possesses polycycle in 
repeat unit molecular structure makes feature as binder and 

[Claim 2] 

At time of Claim 1 stating, aforementioned cyclic 
hydrocarbon polymer is polymer from tricyclo decene 
derivative and resistor,, which is made feature 

[Claim 3] 

At time of Claim 1 stating, aforementioned cyclic 
hydrocarbon polymer is polymer from norbornene derivative 
and resistor D which is made feature 

[Claim 4] 

At time of Claim 1 stating, aforementioned cyclic 
hydrocarbon polymer is polymer from tetra cyclododecene 
derivative and resistor Q which is made feature 

[Claim 5] 

resistor c where portion of ring structure of aforementioned 
cyclic hydrocarbon polymer the alkyl ether or is substituted 
with ester it states in any which in Claim 1 to 4, makes feature 
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Specification 
[0001] 



[0002] 

[S£*<Dftfl5] 

LT*ttlK£»«U:. 
[0003] 

■e©*tt»©*fc*«**<. *a>fc*>i::fflMltt 

[0004] 

3.8l*SI%08jSi«lCfet^r,4O deg C CDt£$ 
tt»^6 70 deg C 0>ft»tt»=*fc*1*fc» 
£(30 deg C <Da$&tb)<D&&i4t0>S{b£ai 

*fc*40 deg C<D*£«ttffifr&Ha^95%RH 

a*rc»«*tt«fctf*T?**fcl*3*A* 

[0005] 

**W<Di nit. C©*%tt*tHS©*A* 
[0006] 

[^s^fti^-rsfc^cD^is] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

It is something regarding binder which is used in order this 
invention relates to resistor which is used for for example 
variable resistance body etc, to form theespecially resistor 
film. 

[0002] 

[Prior Art] 

conventional resistor, printing blend of carbon black or other 
electrically conductive substance and phenolic resin on 
alumina substrate and phenol group board or other insulating 
substrate, formed resistor film. 

desired resistance was removed and by moving sliding contact 
child on this resistor film. 

[0003] 

[Problems to be Solved by the Invention] 

Because by way conventional resistor had used phenolic resin 
for binder, changeof resistance under high humidity of 
resistor film was large, because of thatwas a problem in 
reliability. 

[0004] 

If this is explained concretely, in order for there to be a 
Comparative Example inchart which shows afterwards, when 
content of carbon black whenfrom dry state of 40 deg C it 
changes in dry state of 70 deg C, in the resistor film of 3.8 
volume%, change of resistance of (temperature change of 30 
deg C ) is measured, the change ratio - was 1.5%. 

In addition, from dry state of 40 deg C moving to high 
humidity state of 95%RH with same temperature, when 24 
hours it measures change of the resistance when it leaves, 
change ratio has had deficiency that with 6%, the property 
change for change and especially humidity of resistance 
whichaccompanies environmental change is large. 

[0005] 

object of this invention cancels deficiency of this kind of Prior 
Art, the property change which accompanies environmental 
change is little, it is to offer resistor where reliability is high. 

[0006] 

[Means to Solve the Problems] 

In order to achieve aforementioned object, it is something to 
which this invention, polymer or other like from for example 
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[0007] 

[ftffl] 

A<««7LIS 150 deg C8££tttftttX<.RI&tt 
SfcCftbCDtfV V-li&lfi If Jf**: 

[0008] 

[§Sffl§0>J] 



[0009] 

*-tf^>tt« ZEONEX)li. HJv^P 

[0010] 

ttti] 
Eftl] 



tricyclo decene derivative, used polymer which is formedwith 
cyclic hydrocarbon which possesses monocycle or polycycle 
in repeat unit molecular structure makes feature as binder and. 

[0007] 

[Working Principle] 

As for polymer which is used as binder glass transition 
temperature (Tg ) for example 150 deg Cextent ishigh 
relatively with this invention by possessing rigid ring 
structure in main chain,as hydrocarbon polymer is superior in 
heat resistance. 

In addition because these polymer are saturated hydrocarbon 
polymer where main chain bone core is formed with just 
carbon atom and hydrogen atom , it possesses hydrophobicity, 
greatly it improves it to be possible, characteristic stabilizes 
humidity resistance characteristic of resistor because of that 
and can assure theimprovement of reliability. 

[0008] 

[Working Example(s)] 

There is a polymer or other polycycle hydrocarbon polymer 
from for example tricyclo decene derivative as polymer which 
is formed with the cyclic hydrocarbon which possesses 
monocycle or polycycle in unit childstructure which is 
repeated. 

[0009] 

polymer (Nippon Zeon Co. Ltd. (DB 69-054-491 1 ) supplied 
tradename Zeonex ) from this tricyclo decene derivative, 
tricyclo decene polymer which is acquiredwith ring opening 
polymerization (meta -\l miss polymerization) which uses 
transition metal catalyst, furthermore hydrogenated doing 
double bond of intramolecular under high pressure, is 
saturated hydrocarbon polymer whichpossesses ring structure 
which it synthesizes. 

If synthetic reaction of this polymer is shown, 
below-mentioned sort is. 

[0010] 

[Chemical Formula 1] 
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[0011] 

OCH 3 ^ OC 2 H 5 UE(DT)^)^— r;ufc<5 
LM4 OCOCH3 OCOC2 H 5 fc£©xXT-;uft 



[0012] 

[lb 2] 



[0011] 

In addition polymer* from norbornene derivative or portion 
of ring structure of this polymer there are some which are 
substituted with for example OCH 3 and the OC 2 H 5 or other 
alkyl ether or OCOCH 3 and OCOC 2 H 5 or other ester etc as 
monocycle hydrocarbon polymer which is used with this 
invention. 

If synthetic reaction of this polymer is shown, with 
below-mentioned sort, it issimilar to synthetic reaction of 
polymer from aforementioned tricyclo decene derivative. 

Furthermore, in case of aforementioned substituted 
compound, when it raises the solubility to solvent, can 
improve dispersibility of carbon black you dislike and "5 have 
possessed feature. 

[0012] 

[Chemical Formula 2] 



9 



fi:0CH,,0C 2 H 5 
0C0CH a ,0C0CtH5 




[0013] 
[0014] 

[lb 3] 

[ft 3] 



[0013] 

Furthermore if there is a tetra cyclododecene derivative as 
three-ring cyclic hydrocarbon polymer which is used with the 
this invention, shows synthetic reaction of this polymer 
below-mentioned sort is. 

[0014] 

[Chemical Formula 3] 




R:-CH*, 
X:000CH 3 
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[0015] 

©«»»fiifiK0»*.tf 100KQ-1300KQ)**"*" 
[0016] 

(SIM l) 



[0017] 

C©*2/*£ffll*T7JU5**tt±(;:JI*tt 10 
U m ©|gfctfiS£EP9IU 250 deg C T? 15 flfJUft 

<*«%T% fitaffll* 300KQ-Cfcofcc 

[0018] 

(MM 2) 

7-)£ffifHLfcJsmii£SM 1 tHWlcLTS 

&m%X\ tS.tiHS.it 250KQT*fcofc o 

[0019] 

(MM 3) 

mmm 1 ©hus/^nT^BattA^©^-? 
(ococh 3 )-cagiLfcy;u*;u*>ttai(*35^ 

©#yv-tttfflLfca#H***« 1 iridic 
Cffl*RM+©*-*>^^©***l* 9 



1995-8-22 

[0015] 

Furthermore, using binder which relates to this invention, it 
forms the resistor film which possesses desired electrical 
resistance (for example 100K:oa - 1300 K:oa), carbon black 
which is a electrically conductive substance 5-10 volume% % 
preferably 7-9 volume% extent it is necessary to add. 

Next you explain concerning exemplary Working Example of 
this invention. 

[0016] 

(Working Example 1 ) 

ink paste for resistor was drawn up in next kind of manner. 

electrically conductive carbon black (Lion Akzo Co. Ltd. (DB 
69-069-3338 ) supplied tradename Ketjen Black EC ) with, it 
mixed polymer (Nippon Zeon Co. Ltd. (DB 69-054-491 1 ) 
supplied tradename Zeonex ) (saturated hydrocarbon polymer 
which possesses pair ring ring structure ) from tricyclo decene 
derivative which ismelted in xylene, with 3 -roll mill 
kneading* dispersed in uniform and drew up ink paste for 
resistor. 

[0017] 

It printed resistor film of thickness approximately 10;mu m on 
the alumina substrate making use of this ink, 1 5 min hot air 
drying did with 250 deg C. 

As for content of carbon black in this resistor film with 9 
volume%, as for the resistance they were 300 K:oa. 

[0018] 

(Working Example 2 ) 

Other than using polymer (saturated hydrocarbon polymer 
which possesses monocycle ring structure ) from norbornene 
derivative in place of polymer from tricyclo decene derivative 
of Working Example 1, resistor was drawn up with as similar 
to Working Example 1 . 

As for content of carbon black in this resistor film with 9 
volume%, as for the resistance they were 250 K:oa. 

[0019] 

(Working Example 3 ) 

In place of polymer from tricyclo decene derivative of 
Working Example 1 , other than using polymer from 
norbornene derivative which substitutes portion of ring 
structure with ester (OCOCH 3 ) resistor was drawn up with as 
similar to Working Example 1 . 

As for content of carbon black in this resistor film with 9 
volume%, as for the resistance they were 250 K:oa. 
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[0020] 

[58WtD#lS] 

a+0>aS1*tttt 40 deg C fl>$fc*gttgg^b 70 
deg C <Dte»ttttlC*fc*-&fc»*(30 deg C 

a*4*ttl*.40 deg C COftttttffi^&PiaT 
95%RH OMm&MUzVfiLX 24 ftMttllL 

[0021] 



[0020] 

[Effects of the Invention] 

Aforementioned each Working Example and temperature 
characteristic and humidity characteristic of Comparative 
Example which uses conventional phenolic resin were shown 
in following chart. 

As for temperature characteristic of in the table when from 
dry state of 40 deg C itchanges in dry state of 70 deg C, as for 
numerical value % and humidity characteristic whichshow 
change of resistance of (temperature change of 30 deg C ), 
from dry state of 40 deg C moving to high humidity state of 
95% RH with same temperature, 24 hours it is a numerical 
value which shows change of resistance when it leaves. 

[0021] 



SJtfttt (%) afttttt (%) 



temperature characteristic (%) humidity characteristic (%) 







1. O 


O. 7 


Working Example 1 


1.0 


0.7 


mmm2 




O. 8 


1. 5 


Working Example 2 


0.8 


1.5 


mmm3 




1. O 


2. O 


Working Example 3 


1.0 


2.0 






1. 5 


6. O 


Comparative Example 


1.5 


6.0 



Z<D|5^bE!flbfr& cfc5l3:fc$£ As been clear from this chart, as for resistor which relates to 

-5>fi£tatfcl£* V s the Working Example of this invention, especially humidity 

it[Zftofefc(D]£it&f)*$i#)T'pl£<>+ -^(Dtz characteristic being satisfactory, change ratio of resistance 

^lC^$i®(7)iSl^^£tJ^^^$•Stt^"^)C<t^"C$■ which accompanies environmental change quite is little, 



ho resistor where reliability make is high because of that can be 

offered. 
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